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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a highly durable super-high density recording device and 
super-high density recording method capable of decreasing the voltage necessary for writing and 
erasing and increasing the voltage at which an amorphous semiconductor thin film constituting a 
recording medium or a conductive probe begins to receive damage. 

SOLUTION: This device records data bit by impressing the voltage between the conductive 
probe 4 disposed at the front end of a cantilever 5 and the recording medium 2 contg. the 
amorphous semiconductor thin film 2 in the state of bringing the conductive probe 4 into contact 

with or proximity to the surface of the recording medium 3. The conductive probe 4 is composed ^r^"^ 
of diamond of a (p) type. The amorphous semiconductor thin film 2 is composed of a material \ 
contg. at least one kind selected from Ge, Si, Sb or Te. b% \ 
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1 

mizzQumLT. ■ tfy h^Eft-r-sraiREftg 

[M#Jg2] $tiWGe, S i. ^{t«5S». ^ 

titSE^gg, 

tt?*« t *»ii-r*i*a i ciB«©it «Bft& 

Bo 

t*»*t-r*»*« i fcB*©**B»s«. 

sc. #>xw\*-&yssuci§:tt<=>tu mtET^juyy 20 

tt£»»;£ii-&tt«T!. ttfB*«tt8!tf£fiftEBftJS# 
£!©3MM4«tt*fflV**«£fc:tt. • fcfy 

saiinrr* c t£«r»i:-rs'i*«B»;58:. 

C»*3S6] B««Mt:aiB*»JP*2 5irn>aT. 2-r 30 

5 fcB«©*«aa»*ft. 

I. Sb*«trJtTe75^jl«tl-2>^<ifcia«*^ 

tUT^s c tz&nt-rzmxm 5 fcBtt©fl**iBft 

t»**8] 7^:7 7X¥*#»I!t*£tfBfttt#* 

«-£**3-frfc:RKT, fflEilMBttffiM-iJfflEBftJaffc 40 
t©WK:«ffiSWllOUT, 5*-* • tf-y h£E§Tf Stif 

ME«tt»cft©«JE£m&Qbfctt!r*?. ffi 

6. «#fc*l$»::©;M&BS#K::E©*BE£BPJn-r*;: 

ff£Epj)D L-fcttSlT', ffifBffitfSrfl((IBia©j««s:^®{r«i 
tjTffl»WK»»**ft**6, ffi*ii*ISK:©*flirE« 
£Hc. A©«JE*EnJjnTSC:i:fcJ;Ox-^ • tfy 50 
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2 

4T4i«S4*ftT*ot. MEE»i**tt««-iE 
ftll^£©WIK:»*&*l*£RI&«tt©«ffi*WSnb;fc 

**WC»ft WfBW«tt««-t«»BE»«#: 
[0 0 0 1 ] 

(e^t tafmj *rrs) &mzifcmi>tzmm$mgiW 

*«fc^nS:fflV^1t^ES*teCWr* i b©T*-5. 
[0 0 0 2] 

[«*©««] SISE. «Bft*nTt»*i*Cl!»*8 

-So 

[0003] *-rmifc, m$s.7—y m . mn.y*;(7,9m 

■*-*£i:K:J:DflMR©Bft, B£*?t 558«E®^?£. 

* »f-flfi*fPB LT tf y * 7 y yTS3tESi7jffi> 
^ 3 777 T—W^tt E<DM.%%^9)i 

Eft. S^Sff^JtaStEft^fe. *4fc. |gaffl<tT 
i £^77^«*l'-!f-*OllX*M-t:it)Tllll 

tB^bEft*teT»*. 

[0 0 0 4] ±E©4fflB©B»8*ttf'<TE»8f« 
<Z>[fi]±£BffiL.TV>-5fc©T&-5at, Hfftt>E»t&* 
©|S]±CKLTttSa»^(EI?-*#L,T^'5. #J;U£, 

1 1 o^T-a&saassMwi^ca, «tt*r*»© 

«ft«IBS*«Jffl LTEit4ft»C, «K©«'Mb£lft 
UJ«*©«-»{fcfc©***t^&Bft**KttlWIW* 
-So JB2©irteT»-5*E»*te©«^^tt, E 

»ctt#-ra**. ci©x#-yhs«, *-#©**»= 

.fcOWIBSn*. SSK. SI3R^S5 4©*ffiT»*3t 
Sf!lfflbTB»*ff -SfeftK. ±E©»2©*j*tRI# 

[0005] ^±co«fc5^c. E»©i«aBae'fi:^©»ss 

TMj ^AFM^«i:©*ffil!^n-ygia^ 
(6tT TSPMj t«r»5) SIBS^fflUfciHasffiflEBft 
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3 

■r t \z «t o *$s * iB^-r * <t ^ ^ t co t $> & . 

[0 0 0 6] ±BbfcSTMK:«J:»JE»ttM*©*ffiJBtt 

E»l*#£iii*>S4&«£li*****#fc»i5fe. S3C. 
««-tE»«E{*:t©Mt*flE*BJJPb. «£ns*«E©Slft 10 

&i:T<fc5. Sfc, AFM£ffl^fcESWi£K:*5^T 

[0 0 0 7] 

flj^&«*«fcE*#fttt, Bfit$%£ lTb/i n ! 
[0 0 0 8] Ljfcb&j&tS. <f^©#^jA#.. M^-tBb 

9(c«<b-c-t>mE-r«ssoi!gi!boiimAqftttisti« i- 

[0 0 0 9] -»A F MSfflHttJS»i6;E»*fti:« 30 
I^Tfc, ESSES* 1 Tb/ i n'&>±\Z±Vf2>Z.ttf 

-So 

[ooio] *z\-c*ftmte* ±«Bbfc«e*s«ic*tt 
t fcraHjS*»5t b-r, ixttc fc«nfc«*E*» 

[0 0 11] 

[is^*»*-rsfcie)©^g] ±8sawsafi!c-r-&fc 

ft. **WO«10*«IE»gItt, *>^WC-*« 
tlfet)©-e$>-5o 50 
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[00 12] *&g3£ft*1*ffiBft£Brogl2 4> 

iffeoT, E»ME#&HttffS2S*n>«T. 2^- 

[0 0 13] Sfc, *^OSl, &2©flt/&K:*iUT 
«. 7^7 7Xfi*lltlWGe, Si, SbR 

bi>. 

[0 0 14] Sfc. *5S«©S1. *2©»^»C*^T 

-02*. nt^u^A, ^k^^>. mtuom. mt 

[0 0 15] Sfc, *«WC«*««Ee««©S6C 

EE«a#i:OWfc«ff*aittlbT, x-* • h*>y h£ 
y-^_h. 2 S^/y-^TWGe. Si, Sb* 

j&^n. mmm&mmtmz 2-r; *-?&.±, is^ 

n >^T©ii&^tt^#T«8£ tlT ^ * fc <DT'$> 2> . 
[0 0 16] X.\Z. #«gj<Ofll 1 ©«f*E»#ftte. 7 
*;P:7rX¥*#*It«r*irE»«E#*ffiK:, *>^b 

•s-ttfcttiB-e, w*tt»#tE««*t©ia»=«flE* 
enipbT, • hsaE»t*i«Eft*ft-e* 

[0 0 17] Sfc, *«W»C«4ttf«E»*te©»2© 
fllriStt. T^JP^r^^iUffWMtS^trESaEflESiii 

©KC«JESenJDbT. ^ • t'-v h*E@-rsW?8 
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5 

ttftJBt>S«£fctt. ««H;:lE©*ffiftBJiniLfcttSB 
6, EfiHSK: H©m<£ftEPflPT£C <!:{;:£ 

[0 0 l 8] Sfc. *»W©*«E**te©« 1 , S2 
ftBWjnLfctt«-e, «#ftffiBB»J«#*Hfc:i&oTffl 10 

mm^mvr, t—9 • tfy hftfe*WL?f£-r&;i 

[0 0 19] £Ac, *«WK**1t*E»*ffiO*6C 
fftbHf3 0i*tt, P£ 5^-/ *-*£Ui, 25t 
y^-^EAT<CGe> Si, S b&itfT e #"=>g«n 
tt> lagtWW^e&SPl!©^^^;* 

ftifi»»*^tt»«a*fc«»-e, «#£:mEE*JflM*: 20 
«toDr B i{cm/E*EnspbT. ^— * • f-y hftBg-r** 

WBEftBUOUfcttttT?. 8»*E*«#*iBl:i&oT« 

jt»A9icfMbs«a:«*&. stfft^nss^fti&mLTx 

[0 0 2 0] 

[0021] 01 nntto»«ic«it«iimeft 
ts«©*i&ft3jvrwriSBi-e»*. a^wx-s©** 

ttntzT^JUy t7> # ^##JK 2 e. & -5 E® 3 CD 
«t#3tOlWC«EE*SllHIbT. 5*-* • tfy hftE» 

[0022] zwm. mn\iM&4£, 7^77x1 
ww»ii2iBi;w«a!©*<w*Tr«ij«r*c:i:Kj: 40 

ft. S65»*SOi«tt«»t7tf77X¥i#f 
«flM-6ffl^. Niffl7 : E;i'77XM«:i:*tLTIJN 

mv>¥mfcfr<z>-&.2>nft&m>T-pnt£&^. una. 

}££f4 i7^;U77Xtt»SJR2<t©l**S!ft— S3* 

OttA«»«t Dtt<r»«ffi"CfT&fett* <fc 5 \Zti-ofitcisbt. 
#X.^tX-5. 50 
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6 

[0 0 2 3] *KHlMB*B»-<-*IRO*#W!!t*ttrco 
^TT$5*<. ag«^#PS©£*ttJ£$M3«fctf7 ; e;i/ 

i^*-^FfCg|ftJCiE©*EESr, tN*9#K:«:ft©«JEEftl=Pttl 

-rschtc^D. *n^na»«te©«ffiftEPJn-rstt& 

7ft;P7TX¥SE#ftffl^5*&K:«:, ^ • ti-y h 
(D«ffi*EniP-rsZli:(C<fcO, ^tl-?*lj£®14©«l£ft 

t« a*u Pic7 ; t;i'7 t ^ti#ftiPffio««-« 
&mzftt£t>nz>fzib£%%-*>nz>. 

[0 0 2 4] 5fcKHEfC«*ii*tlfc«*0±K, «fb^ 

p^coT^;i/7TX¥^^ffl^«>«-eric«. mm&m 

mzM.<nnE.&wtoi<tzvimiT\ m»*i&mm#&aBK. 

tt«tHCjE©«ESBHnU ita*JNSO«tt*J:i; 

[0 0 2 5] fc*, «r«Oi*!tlL «, Mtt 

««■ t EflMKtt <fc ©Hi] KS^j&^Bf t R Dttte©«JEE £ 

*«ttS«H::«E*l*««EftlftlH 

[0 0 2 6] BStt#3 (7t*77X*IHMI 

IK 2) ©«BB ft >>U n >*-f^a: 
-rsntfCcfcD, «#^E»^#»Slbi&«>*#ei-^ 
(OBPJDliJEft«t*3^:^<-r-5Cli:^-r^ % Ig^tLTW 

B«4K#£iS ch co m (c *6«ltt$tf*: ft^SES-B-^ctfcJ; 

[0 0 2 7] BLh, *3BWO«t»K-3WT«Wftfft>fc 
tfi, &TXiZmMlZ*^W&mW?2>Z.££TZ>, 

[0 0 2 8] (S6Jfi©Jg«l) H2t*5EW©*JfiOJB 
88lC*ttS*«8BftSB©*fiK»fiBHft*-r^. HTT 
tt. B»«E#i:««HB*S«t»C»^T**Jfi©Jg|gft 

[0029] 3z-rmmi&mz-o^TX'$>z>w, @2cs 



( 5 ) 

7 

±IC«. 7^7 7X¥!|Mf4T*fe5f $2 0 nm® 
Jt^y^ttlOGeSb, Te, iSJH 2 /WfcJ#£n 

mm2\z£ommmfc3&B&LisT^z>. ±e 

«I«l8C*Jt4»«iit***fr^ O'Qcm) 
[0 0 3 0] —#«*E»£«Kt3<,»TT**a». e& 

Ti5D. B»XfcW£ + K:iecB#SE»«l#3©*® 
>©&J&?gK£oTf1^£n;fcA**5g&0. lN/mO 

CO 0 3 1] ±E©#>^W\*— 5«. X^ffi], Y75fr 

3cd^M{C^-dT0. 1 nm^T©»^T;f£S);*-&-5>C 20 
<fc#T#-5. Sfc, ii:»St^)£Si!i 7 A°;ux«ffi«id 

t&oTliS. ft*. dtl<=»©lH]2£fCttl MQ©#!Sig 
tfilOt. **tt«#4*il&h*«aE£«Hl-r*fc«&© 

[0 0 3 2] ^CJ^TTtt. 0 2 Sr#Rgb^^e*jlSE 

So 

[0 0 3 3] jgHt4J£#t4tt, 7<7?^x-^ — 6 ted; 30 
o TEfiHitt 3 OSHK/hSftftTtttt-r * J; -5 ICM0 
MM2mm/sec-fflil4&IaIfi 
S^C£KJ;9E*fl^3*ffi±£fM8rr*. 

(CJ:oT+ 3V-10msec O/^^lES^i 

$-a-^mttJf$f4{'m/ESEpsa-r-5t> E&8jt#3©5 

(flIAtfl 0 Q cm) . cn*«f-* • tfy h£LTE 

[0 0 3 4] **ttE«kb&flMl©B£#t6K:o^T«l 
<8<ttt>T^*fc«>, C © JfiJafi ©^-ffc « 1 ffitt © m<t 

t lts^eut c t iz * 0 E»anjtijMB* tt*ta-r - 

-5. JMfcttKtt. #«tt«»4C«JR7CJ:o 
T+0. 5 V©IfiiiltffiEE£BJ2)DU ESM»# 3 ©SsfflC 
Sffl$t&*^MaK2nim/s e cTHSl 4£lsl 

B*. «»4 SiKftS«ift1&«a£«MHS 1 1 SfflbTfcttl 50 
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-rscttc^o, Eastifcx-:* • f-y h^^*tn-r 

fib. C©ff^B#©S^*BE«. BSJK 
**fttfB»«#©JSttttK:*ft:«:-£*.<6 C <b©«Jfg& 

^n^To^ffi^EniPT-scttc^o, i*«©«*ajb 

SfrS&S****. C©^j*CJ;oTH^$tifcE®SP 
12©;*c#£te. Bl* 5 l*)2 0nm©RtS^fc (& 
is. 1 0 0 nmgffiTSS) . 

E»ty h**C08«©*frS©«^»Ctt. 1Tbit 
/in ! g«©tt*&E6-rSC£tt+#liIfl|-C**. 

*W(E3t©»»iif«K:tt#-r*. fifoT, 

[0 0 3 5] SfeKfiTFTtt, E»bfc*«Offi**feC 
^^TK«t5. ±EbfcB»l$£H«K**te«tt4 
SEftSnfc^-* • h*-y h±K&»U 3MM£ft#|-4 
*E*ME#3 lC»»a*fc«ttT, - lV-10/ise 
c ©/t;i/XmjESrEPilD-r-5i, Eflkfl.OttKMIWMlia b 
TBfitfl&roJSSittfcR?). ^ftLTr-^ • tfy htf 

[0 0 3 6] UT&«*>* 

E) £fli«r>«5i, #£j&*£ft5«EE©L€f<^tttt + 
3. 5Vggl;±#LTLS9. «ft-*««»-r* 
mEEfe«J2 VfiTl, 5Vg«t&^)fe. 

£5tfcfc©£&o&. 

[0 0 3 7] 7^7 7X¥Wttm0**9[#S 

NI, 0tJ*.fcfNl!Ge, N^JSi. NiGeSe^if© 

s^mu «*#tt*i»e>n. p^©stf*ffl^fe 
sstt©^^#ttdif#^nfc. ^fflia^-a-©* 

TPS©7t^7 7 PS© y-Y 7t> h* 
[0 0 3 8] Vtr>X. tif$B©ES&fT 5 fe*©S{Smffi 

*«<-r*ttt>c««-©«»*i»ihr*fc«>Ktt, e 

±E©«fc^{C7 ; E;i'>'5'X^^*r3(sf©««^<i:^if© 

aim^ts-ifca-a-sc.tfc.ko. 7^777*^ 

[0 0 3 9] CCT, ffiiEiiiS tC 
o^Ttft^TS. W«©E*ii«*K«)4fc«>C«. - 
$cTOnTs/i;uxmjE©/i;uxi|i£$g< LttntfJ: 



( 6 ) 

9 

M;i/Xmffi©ffl^©fc©£*l*<t"&&gt£#<iSO, * 
LSp. *%HjTtt, _kf2bfc 7tJI/7 7X¥ 

ff o z. t ©t- * * mi&ni£ * ist * -a- * c t a* t & 

[0 0 4 0] K±oi^i:, *5B9i©8e»W£ifiS#fc& 
^©x^;^-A>K«3g©^k*i®Bt#^.e.n-5„ 

^©^-fttt, 7t^7 77¥tfli;©SSS#NSO^ 

ofc&©t#;L<=>to-5<, 

[0 0 4 1] !&*3, ^ffi<DMMlZ£>^-C. 7tJl/7 7 
X###:»m«ifSftLTffl^fcGe -S b-TeCOffi^ 
JtttGeSb, Te, KK^SftS t><DTte&< . $ 
7c> 7t;i/777¥fWMtLTt)Ge S bTe 
tCRg^^n^feCDTt^t,^ 0£oT. Ge, Si, Sb 

^nyt'f K*7 ; t;i'7 77¥«M». Mill Ge 
Te, SiTe. GeTeSn, SbTe, GaSb, 30 
SbSe. SnTe, PbTe, SbSe. BiSe. 
GeSe, Gain, InSbTet, 7W7XG 
e. 7^77^5' i$ffl^Tfc±ffiLfc**iS©fSi 

<D£?\zmm*mm. issfr^utdtT^^ 

[0 0 4 2] LfrL&at£>, 7^7 7 7>*mftWM&<D 

\z& n r t o to w-« tofc # 6 to s c: t m L 

Ac. 2 5ty^-^io*^t>«ta*. st*tb 
u «*ja?riBT?**«». -eto^tCi^s^ttjET&tiiiD 

L. ^tf^*Ji«*§^^-r<?i-5t^-s>fc^*^*0. 40 
5 ±y *-*<fc 0 !U«^«7 ; E^7 7 7¥«flc»i)55 

[0 0 4 3] SlttMtLTfiGe, Si, ^ 

t^JBJLfco 
[0 0 4 4] ZZiZ, rt^UA— ©/f 0. 
5N/m£iTO ! bO&ffl^*dttC«tO. iE&'PlZftZi 
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[0 0 4 5] 2)03 tt#«9I©$&K©» 

[0 0 4 6] 13 3 Cl^f cfc3K, i?MW££# 1 ©-tK 
«, 7t;P:7 7X¥&#4*#f2T&-5JP£ 2 0 nm©7 
W7 7 7«I(DGeSb, Te, iSffll 2 7Wgs££tlT 
£0, ±!3©^lttS*l t7^777W#fic 

3IJg|2©±{;:teJ?£ 1 0 0 nmO->ij3>t'fJW^)i 

«-> U n ;U©3&»4> Cffi&iSM* 3 Z. t 

[0 0 4 7] Jfi^SttTWttBOWaiCJ:*. «€Tii 

**. »»ttSH*©«W::J: 
t>3 0%«*Lfc. «*tHL^iH*«fC*^Ttt/'f 
X«^©fcT*ffiBtt©l8l±*U!.e»nfc. ±E©jftlC3 

*l3«-r*RO««-4WifiO#*BH**bfct>©T?»* 
*», jSt4t7^777¥«#il2t«ttLTa 

*$zm<DMm<D&5\z, mmmw<D^m\zm<mw- 

©{£T*3ifi)cT'5)dt©7:-#-5J®H«. ifBLfeJ^fc: 
M4i7tJP7 7 7¥I*iK2i #<&tt L T « H ft 
U t> © © . *©«« LT l/> -5 S§8S##« (C /Jn $ U®« [£ 

J6t#x^»to-5o 
[0 0 4 8] il©»»tt*#:©K«©»artt2^- 
/^-^fiJLh. 2 Sim>£*T#W^T*&o;t. 2 5? 

S&Siftfc. • h*R*«trdt3ftt*o 

[0 0 4 9] ±8B©l6*'lt«tf*:tbTtt>''J=I> 

[0 0 5 0] »«tt»W-**PS!0^'f 7 ; E> HT-fllfiJc 
b, 7t;i/7 7 7#«#:ill)!/<Ge, Si, Sb*W 
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-v* > h a £ t \z& o fMe$&t±&tfiM8a%% 
[0051] (nascDje^ 3 ) ^fc«TT«ia 2 £#n 

^ftiltLTPlCGeSb, Te, Pfll£ffl 

[0 0 5 2] ^«tt^tf4(C« 1 ^tbMnEEnM 7 K 

2mm/s e c ©JtftTjtSE-T* 
<h. +3V-1 0/iS ec0/UXtEEPftlTI3iSn 

[0 0 5 3] *«14«$t4d^-A-7-f h*® £13© 
t^tfilCILfcrat. AWtff«S8l:ioT 
+ 4V-1 Otf s ecO/^Xiff^M^-S. lEiO 20 
Mm 9 SI LT^Stt^tf 4l;+3V-10/tsecC 

te±fB© + 3V-10/isec W/1;UX«JE(DEP 
£*VC/Hfc<H«« + 3V-10«sec C/W^lJiffl 

[0 0 5 4] K±CDjgf^(Ci;i3, ^ButCfE©£*1.7c5r- 
* • tf-y b&m3kLts.tft>. mfzUy"-? • tf .y h 1 2 

4 T'fT 3 d t *«?Tffi t & fc. 
[0 0 5 5] ft. *j|Jfi«)^Sg«C*3^T«. ig«tt8?$t 
4<Mt;:lEmffi/^X£ffJraLT:*-/\*-5''f h»f££fT 

X«JE*«±#Lit. 0tJ;Lfc£, itSit«EE«ilg 7 tC<i;oT*$ 40 
«fii««-4 E + 1 V©li8K«flE*l?inLfctttrcSMM«: 

a* e . ^*tt«$f 4 *«aa»-r \zm i> tcmm \z . 
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